Isolation and characterization of the cDNAs encoding two isoforms of subunit CIX of bovine cytochrome c oxidase.
The smallest subunit of bovine cytochrome c oxidase (CIX or VIII in different nomenclatures) occurs in two isoforms, a heart (H) form and a liver (L) form. The cDNAs for both of these forms have been isolated and sequenced. The cDNA for the H form encodes a protein 70 amino acids long with a 24-residue presequence and a mature polypeptide of 46 amino acids; that of liver encodes a protein of 69 amino acids, a 25-residue presequence and a mature polypeptide of 44 amino acids. The leader sequences of the H and L forms are 40% homologous with an abundance of positively charged residues but no negatively charged amino acids. These features are typical of polypeptides targeted to the mitochondrion for processing in the matrix space. The homology of the two isoforms is 52% in the mature subunit with most of the differences occurring in the N-terminal hydrophilic domain of the protein. Evidence has been obtained of polymorphisms of both the H and L forms of the subunit. Protein chemical analyses show that the H isoform is the predominant if not the exclusive form of subunit CIX in heart and skeletal muscle tissue. The L form is the predominant form in liver, kidney, and brain. Northern analyses, using cDNAs to the two forms to screen whole cell RNA preparations, show that the transcript of the H isoform is present in heart and skeletal muscle but not in other tissues examined. The mRNA of the L form was found in brain, kidney, and liver and also in heart and skeletal muscle. These results indicate that the synthesis of the H isoform of CIX is controlled transcriptionally while the L form is under post-transcriptional regulation at least in heart and muscle tissue.